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Fig. 1. Correlation between growth of Valonia macro¬ 
physa aad sea water temperature. -0- shows the 

sea water temperature (1957 and 1958) at Nabeta, Shi- 

moda. -©——,-0-and --X- show the 
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the vesicle, respectively. 
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Ffg. 3. Valonia macrophysa. Abnormal swarmers, 
produced under unfavourable condition. 
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Fig. 5. A. —N. Valonia macrophysa. A. —C. The network formed within a vesicle when 
zooid-iormation takes place. (A. The summit of a vesicle. B. The lateral of a vesicle. 
C. More enlarged figure of A.) D. E. Gametes F. —I. Zoospores. J. —N. Development of 
the zygotes. O. Aplanospores of Valonia ventricosa. (A. B. X 20, C. X 50, D. F. X 275, E. G. -I. 
X 700, J. —K. x 751, L, -M. x 300,0 x 35). 
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Resume 

The present paper dealing with the life-history of Valonia macropliysa Kiitz., 
especially in regard to sexual reproduction, brings a partial revision upon the 
writer’s previous inference (1953) that V. macropliysa growing in the water of 
Susaki near Shimoda seems to have again and again only asexual generation. 

Maturation of the present alga is periodic, and gamete is formed and liberated 
usually only about twice during spring tides two- or four-weeks prior to the for¬ 
mation of zoospore which occurs during spring tides of each lunar month in June 
and July. Both of these formations appear to be correlated with either water 
temperature or hours of daylight. 

The method of gamete-formation exhibits a good resemblance to that of 
zoospore in many respects : the chloroplaste, nuclei, pyrenoids, etc. unite with each 
■other and are arranged to a network from which many gametes arise. The gamete 
is pear-shaped, with two flagella and one eye-spot, measuring up to 12.5-15.0 p in 
length and 6.3-7. 5p in breadth, it is far srhaller than the zoospore which measures 
up to 16.0-21.0x9.6-12. 8p. It swims vividly showing tendency to the positive 
phototaxis. Upon mixing the gametes originating from male frond and from 
female one, isogametic union occurs forming a planozygote, which swims slowly 
showing negative phototactic responce. 

The zygote germinates after the manner of the “ discal erect type,” identical 
in appearance with zoospore. In cluture experiment of 1957, five germlings origi¬ 
nating from zoospores developed into mature fronds which produced and liberated 
gamethes in June of the next year. Judging from this result, the life-cycle of V. 
macrophyia appears to have two generations, gametophyte and sporophyte, both 
•of which are, as in Cladophora- type (Kylin, 1938), similar in external feature. 
However, taking into consideration of Schechner-Fries’ cytological studies that the 
meiosis takes place during gametogenesis in V. utricular is, the alga is monogenetic 
diplont, only gametophyte having the ability to produced an accessory diploid 
zoospore which if merely intended for the multiplication of the diploid frond; 
Thus, a further cytological investigation to determine where the meiosis takes place 
in the life history of V. macrophy-a is to be desired. 
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Under unfavourable culture condition the present alga produces frequently 
many abnormal zooids within the vesicle. As such zooid has four, six, or more 
flagella and shows an instable movement, at first sight, the writer feels it to be a 
planozygote. By detailed microscopic examination, however, it can be concluded 
that this is attributable to failure of simultaneous successive partition of the proto¬ 
plast during the formation of zooid. 
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